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(54) PRODUCTION OF ALAN YLG LUTAMINE 

(57)Abstract 

PURPOSE: To obtain alanylglutamine in high purity at a 
low cost by reacting a partially new N-(2~substituted)- 
propionylglutamine derivative with ammonia at a . 
prescribed temperature or below. 
CONSTITUTION: A partially new N-(2-substituted)- 
propionylglutamine derivative expressed by formula I [X 
is halogen, alkylsulfonyloxy or (substituted) 
arylsulfonyloxy] [e.g. new N-(2-D-chloro)propionyl-L- 
glutamine] is made to react with ammonia at <60° C to 
afford the objective alanylglutamine. A compound 
expressed by formula III (X1 is CI, I or X other than 
halogen) in the compound expressed by formula I is new. 
This compound expressed by formula I is obtained by 
reacting a 2-substituted-propionyl halide expressed by 
formula II (Hal is halogen) with an alkaline aqueous 
solution of glutamine in the presence of a water- 
immiscible organic solvent and recovering the resultant 
compound expressed by formula I from the prepared 
reactional solution. L-Alanyl-L- glutamine is useful as a 
pharmaceutical bulk, etc., for infusion. 
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(57) [£ft] 

mat] * ( I ) 

X H O 

H 3 C"Sr N Y^^ NH 2 0 
O COOH 

at**-*-) -e«*ix5N- (2-S&) -^nW^ 

ISA A] *»91fcJ: 9 L-^* 5 
LTliffifflJS^fcfflV'' bixi L-77 =/w- L - 
* 5 ^*s«b*J: < SefcfcKiSSixa. 
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»S*3SlJ S (I) 

[<fci] 

JL H ? 
O COOH 

a-fcue&fc u< i4#s&<o7 y — 

S**-« "C3c£iX5N- (2 -Sift) -7"n 
^yw^S^^fr*, Tls^-Tb 6 O'CWTT-SfSit 

[»#«2] * (I I) 
lit 2] 

X 

H 3 C^COHal (") 

Sr^-T) •C**$^5 2-«^-7'oif^-=yw^7>< K«r 

jK#ftT»-Rt£:S-fr» mbtitcRftM^h^. (I) 
Kb 3] 

X H O 

H 3 C"\' N Y^ >V ^ S NH 2 (I) 
O COOH 

(5£<k xi-immkmmx-tbz) x-mztiZN- (2- 
sr^mt-r-SN- (2 -mm) -yaf^y^^? 

3 ] * ( I ' ) 

lflS4] 

X I H O 

H 3 C'^V N Y^ V ^NH 2 (I*) 
O COOH 

T-S£it5N- (2-Eft) 

[0 0 0 1] 

[S*±ofiJffl»» ] *«il±7 7=^^u^ 5 yog 

itffi:i3j:l«W*|H]frc*>*N- (2 -Sift) -7*nf 
*9 5 >«i»flE«>«iSlfeafet/»cOE*felc J: 0« 



(2) ' " $fB8*P 6-234715 

2 

[0 0 0 2] 

[*£*<£>&«] T 5 -frsf/v? $><Dg}i£S;<k LTte, 

SS^yU* 5 v£rv>>yy n^^rv^jb/U/tf v?^e 5 K (DC 
C) "Ctt^L. Jtt««Ur^ia-f6*ife (Bui I. Chen. So 
c. Jpn.. 34. 739(1961). Bui I.Chem. Soc. Jpn. . 35.1966 
(1962) ) , Z-T7-yt%m?fr? ^m-v-* 
f;H^r;w4-DCCt-8'&L > 7 ^^=-7 

10 tB.fciH£X%$L-rZ>l3m (Bui I.Chem. Soc. Jpn.. 37. 20 

o(i964)) . z-7 7~>nm i &x.* ; rj\stm$m<r>y 

ff £31 1057*) *f, ®N-*/Vtf*S^***&A-*-« 
( K-T y»fF £3206784 »] . <3>2 -7*0*^ f 
^/V* d y KSrJS^t U 2-7*Bt7*nft=^ 
yu* 5 Hflci LT-g-fiic-r5^& (Hoppe-Seyler' s 
Z. Physiol. Chem. , 105 .58(1919) ] <3W*qe>;h/Cl^ 

[000 3] a>fl?««SSrfflv^5*«fe»4IJMftBl^!S5.*-e 

20 *>'•) , mmm&x-$;ffi[c7 ? % 

y V'm<OW\^Mai>^< £.l&irZ)tz>bi&mtfVk< . 

S«tt<0«i^lE^ b y Ktr^/v^ 5 ^OTk^KSsAP L 
TV>57t«>, B^roRJt^^UcgE;? d y KW*D7K^fl?S 

^felcti^Tfi, ^Ufc2 -yn^-^c7 f 3j-=/py//w 
a»o***fi£fcffil,\, $"bld, 3tt#i£fc:*i 

[0 0 0 4] 

[*W*sfl¥9tLJ: 5 t-f <bSS|j§I] #5§WcDgffj(i N if 
±, ^(ffi*>oieMS^T7=yi^^yw^ $ ^coS3itffi*3j; 
xf:t<o<pffl#xjbz>N- (2-m.m --f^VOr-iy? 

mmti- (.2 -sift) -7"Bft=^^?yi*<$ 

[0 0 0 5] 

mM*m&:-fz>tctb<n^8c] *mwa, st d n 

[0 00 6] 
[^5] 

X 

H 3 C^COHal ( 1 1 > 

50 [0 0 0 7] (5S4 1 . Xli/^ciyv^, 7iV*/V*>V 
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(3) 



£6-234715 



^yU^v-S^U Ha ll^pyylfm) 
(I I) fc^yi^S^OT/utfyzkSifc 

£i$®<ti-35£ (i) 

[00 0 8] 

lite] 



X H O 



NH 5 



(I) 



COOH 



JO 



[ooo9] k^, xnmmtmmx-toz') xmzti 

(SAT, fb^fe (I) i:Wi-5) o«jgj£3fcW;:{fc*4fe 
(I) £6 0WC7y^7tSJS^lfe5It» 

(I) ioit^S; (II) <7)£f|q^ Tyu*yu*yu*3iyu 

t>L< te#tf£tfcTyu=*yu£, ^7vt\ 20 

:/ntVK ^fV/PtX ^y/f/K sec-:/ 

7x^/K -J-^yw^a^ g&T y -yu<h: LTIt, 

[0010] ( I ) CDjJigSfcfcifc^-C, 

*i:SfPb/«c^^«Sj«t LTIi, a:— xyK hy^ 

V, ^op^/I/A, ^fb^^U^, v/^dpx^^ It 
7K»fK(C*fLT, 0. 1 — Sfgft, #J* L< (10. 3 — 

if&*ffl^btt5o ^^^(7)7/^y^ttt 

^K^- h y y ^^^co^ryw^ y 

hy^^yur^v, hiixfyv/^y, t?y>* 

^^*«Tyi^* y **tt36Sfctf btt53& s ; zKBMt^ h 

y *Kfb# y h y * a, ar* 40 

a, h y^i^yur ^ ^^^ii^ffl^btL^o ?>v9%*s 
li> fb^fe (11) 0. 5-2. o^Sffli^ 

-a^ftS^yl^ ^ ^coit LTIi, 0. 01-3M, » 



X H O 

H 3 C^ N ^^ 
O COOH 

(I) 



NH : 



£L<tt, 0. fcfcte, -5 — 40 

•C, »4L<li, 0-10tT'R^ 0. 1-5B# 
PbT, #*L<I*. 0. 5 — 2^PJT-j»T-rSo RJ&f, 
Tyu# y pHli 7 — 1 i s &£L<te9— l 

o. 5-c*>£ 0 S*«>aMT^#v^»**rti-*fc», 

S^^JDx^r 19 , KJSffl#>pH£JiiBOj6Hl£K 

L4^R5 *<tefMI8tt*<, 0»Jx.lf, TkBMb^hy* 

[0011] ±tERl£-CttjB LfcW«*jKfc#tt*lc J; 
9**«-, Tyw*y**»JclttS:/nix., ifigL 
Mt'pHO. 1-4, ^KlipHO. 5-2. 5 
KB5SEU ^rtS^lcJ; 9{b£^3 (I) co^ 0 B a ?ritX 

amt-t h y i&<b# y h y 

[0012] ( I ) TIES; 

(I 1 ) 

[0013] 

lit?] 

X 1 H O 

O COOH 

[0 0 14] (SC*. X 1 ttttSWK^ a^SSJR^ X 
yw*yu^yu*=yu^^^*fctt«jftt L< li^Sfteor 
y-yu^y^sJxnyU5j-^fi/SSr*i-) t^Jti^ft^ 

a^**-e*>a D {b^ (r ) <Di&tisXte, it&Vo 
( i ' ) h y ^ y ^^<n>T)Vjj y 
r >-^^^^ N h y ^^-yi^T^^^^ix, hy^i^ywr 
^^^^A^orv^e^^Ajg, ey ^jAjt^fc 

[0015] *^(077^/^/^ ^ VOS8igS(C*3 
^T, fb^^i (I) ifef4t©*Sr6-0tHTOlMC-e 

[0016] 
UtS] 



NH 2 H O 

H 3 C-^ N Y^^NH 2 
O COOH 
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5 

[0017] [5£<k xtt«natw«|-e&5. 3 
[0 0 1 8] ±SBRrt;-ctfeffl*ixS*«i LTI*, 

l< tt**fcii**<k^ h y ^a, Tkttfb* y 

At&£ g^p 5 - * k J; 9 RfStta* rfij ±-T 5 t 
RJ6«ftttiMfO — 6 O'C-CfcSo S^fi^ff 
*fcH*PJITt- 1-10 0«rIH»*L< tt4^5 Otitm 
t*Tt^ 0 T^*=-Tmk&m (I) (C*tL 1 -20 
OSS. »^b<fi > I0-5 03iffl^b^o Ri£ 
^(Dit^m (I) OSSiiO. 01-2M, »*L<fi 
0. 1-0. 6MT*fc5o RJ&<Dm'ifl*mj&1&#? n-^ 
h^^- (HPLC) -CiiJWfSo EJt»TSr*B 
ft, «E»fi«I^J:9, i§^T>*^T T 
suzi—jum* u< tt^ * y — /k ^*y — 2 - 
^ n y n° y -/w£;&p x. § ^ i: J: 9 ift tt«<75 r ^ = yv. ^ 
*5>fciR*J:<»S;ri:as-C#a 0 ft^ft (I) 
^TX^^^t'fo^^lj:, 5JS*2 0-3 0t:t' 

[ooi9] ft^ett^r^/v^v* ^ >^a<7)i 

^li, *^Stt*{t^» (ID *5 J: t/*Vu# 
fflLtttsrifc-csa^ ***ettttfls«» (i 

I) j3J;tf**ffiH*fc^/i'*5 v£rfflv\ ft** (I) 

[0 0 2 0] 
[SU60U] 

HJ£#Jl N- (2-D-^ucz) /Pt^U-L 

*3 0 0mlih/H>'15 0mli:ifiT, L-^A- 
^^48. 2g ( Q . 3 3*yP) £iPx. 0 -5t^ft 
9U 5a^7kKfcthy^A6 6ml (0. 3 3* 

2-0-^00/0^^^0!) K42. Og (0. 
3 3*/K ftfrl&gt ; 9 2. 8%e e) h/Uoi> 
9 0ml <b 5«iJ£*Btffc-*- hy?A74ml£0-5 < C 
T\ pHl 0»c:ift*,ft3ftS6 > 2«fm^traD*fc Q 0-5 

T, h !i ^6 0 gSr*Dx.fc 0 '(Digf&K 

^^T. 2 2ml SriD^lT p H 2 . 5 

1b b bL3 0#M«# Lfc 0 SblcSMSml^Mt 
pHl. 0C11L, ISTlW 0 ?fLt o t#<b*l,fc 
&iPb£»EiU *EET.I£*i-5ri:«cJ:0, N — (2- 
d-^oo) yot°t^-L-^^-;y^7i. 6 

g mm ; 8 5. 3% (MA ; 9 2. 9%) , ft^tt 



(4) ' ' ' «FM¥6-2 3 4 7 1 5 

S; 99. 4%de, K,; 14 8t ] *§fc 0 

[002 1] N- (2-D-^oo) /ot't^-L 

1 H-NMR (300MHz. DMSO-de) 5 (ppm) : 1 . 54 (3H. d, J=6. 6H 
z), 1.70 -2.10 (2H.m). 2.14 (2H,t,J=7.1 Hz), 4.13-4. 
23(1H,m), 4. 59 OH, q, J=6.7Hz). 6. 82 OH. s). 7.37 0H, 
s). 8.60(1H.d. J=7. 7Hz) 

1 3 C-NMR (75. 5MHz. DMSO-de ) 5 (ppm) ; 21.7. 26. 6. 31 . 2. 
51. 9. 54. 1. 168.9. 172.8. 173.5 
JO MS(CI,m/e) ; 237 (M + +1) 
IR(KBr, cm -») : 1738. 1662 

[0 0 2 2] jUfe#|2 N — [2-D- (p-h/l^n 

*3 0 0mlH^xyi5 0m]|:aT> L-^/U 
^;>47. 4g (0. 3 2^) 3r2>n;tO — StlC^ 
ai, 5l^Mlbth^A6 6ml (0. 32* 

/u) MiitL-^^;y^)j^tt 0 ^o^ffitc 

2-D- (p — h/l/xyx/^^/U^^v') /ot^ 
20 ^pJ K91. Og (0. 3 2*yU) £r^t? h/l^V 
90ralt 5 JS^tKBM:-*- hy^^75ml^0-5t 
T\ pHl 0^W5b2^WtM/c o 0-5 

llfiT, igft:^ h!) [)A5 9 g S:ADx_/c 0 
t&T, 2 5ml ^APXLT p H 2 . 5 iC^fift, S 

*t3 0»IBa#Lfc Q Sbl:illS8mliMtp 
Hi. OKIBSEU ^Ti^Ppiatffbfco #e>ixfctt 
AfrttlkU ®EET^i"5r ^(CJ:^, N- [2-D 
- (p - hyU^>^yU/^^yU^-ari/) ] /o t 4 t-/l/- 
30 L-W;y^7 6. 9g 6 3. 8 

fcfig ; 9 9. 6 % d e , |R/& ; 10 2t) N - 

(2-D- (p - hyi^>*/l'*~/l^arv') ] ^o fcf 

1 H-NMR (300MHz. DMSO-de) 8 (ppm) ; 1 . 35 (3H, d. J=6. 7H 
z). 1.72 -1.98(2H.m).2.03(2H.t. J=6.6Hz). 2.43(3H. 
s). 4.07-4. 14(1 H.m). 4. 90(1H. q. J=6. 7Hz) . 6.83C1H. 
s). 7.3K1H.S). 7.48(2H,d, J=8. 1Hz), 7. 82 (2H. d. J=8. 
1Hz). 8.44(1H.d. J=7.8Hz) 
40 1 3 C-NMR (75. 5MHz, DMSO-de -D 2 0) 6 (ppm) ; 1 9. 8. 22. 1 , 2 
7.4. 31.9, 52.3. 76.9.128.6. 131.1. 133.4. 146.4. 
169.4. 173.6. 175.2 
MS(SIMS.m/e) ; 373 (M + +1) 
IR(KBr. cm " 1 ); 1712. 1675 

[0 0 2 3] H*S0iJ3 N- (2-D-^*:/;^* 

*18 5ml<i:l>/Uxy9 2mll:MT, L-^Vu* 
^2 9. 2g (0. 2 0*yu) Sr*DxO-5 t C(ClftaJ 
L, 5^7K^fb^ h y »>A4 Om 1 (0. 2 0W) 
50 Sr8s*DLL-^/u* Z^&mmZ&tCo w<o««»c2- 
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D-^ #>*/ua>^jUzft3 ¥Jt=l;U? dJJ K38. 0 g 
(0. 2 0*r;U) Sr-^tf h/^>2 Om 1 t 5)|£M 
ftthy^ASOml^O-St^ P H10Ctt4 

A7 6g^0tt o :«l:MT, iM2 1ml 
§r^Dx.TpHO. 1 5 0 m 1 <D? u a fc/U 

J»/2--?*'*J->\> (1 : 1) -C2EI«HiLfc D 
S«r#fcU SSi^S^-^^r iKJ: 9, N- (2-D 

^^27. 2 g [HX^ ; 4 5 . 8 %. jt^*6S ; 9 

5 . 8 % d e ] f#fc 0 

[0 0 2 4] N- (2 -D-> ^V'^M^yU;*-*^) 

■ H-NMR (300MHz. DMSO-de ) 5 (ppm) : 1. 47 (3H. d, J=6. 6H 
z), 1.77 -2. 12(2H.m),2. 15 (2H. t. J=7. 5Hz) , 3.23(3H, 
s), 4. 17~4. 24(1H.m). 5. 07 (1H. q, J=6. 6Hz). 6.840H. 
s), 7.35(1H. s). 8.60(1H.d. J=7.7Hz) 
13 C-NMR(75.5MHz.DMSO-ds) 6 (ppm) ; 19.4. 25.6. 31.5. 

51.9. 62.6. 75.9. 169.2. 173.2. 174.4 
MS(SIMS.m/e): 297 (M * +1) 

[0 0 2 5] H1E09 4 N- (2 -D-yo^) 7>n 

7k 3 0 Om 1 t 5 m 1 CUT, L-^/U^ 

;>21. 9g (0. 15^) Sr*PX-, 0 ~ S'CtC^ 
£PU 5j|^*Kftthy >?A3 0ml (0. 15^t 

stssspu l - * >-&mm&ittz 0 z^mm 

l: 2 - D- y o^e/p ft^/^ d y K2 5. 7 g 

(0. 1 5^7U) ^tf h^^3 0ml^, 0-5t 
T\ 5»£**{b-*- h y *}J*2 5 m 1 SriBT-TSr irK 
Jz>5\ p H 1 0 luft^oo 2 TJOifco 0-5 

T> Tkmicmt-)- h D ^4 0 gSrJDifc. 

SfiT, 15ml £*Q;LT p H 1 . 0 KBUS U 

»iSt5r £K<fc »9, N- (2 -D-y^) 
—yU-L-^Vu* * y^r4 0. 4g.(lR^; 9 5. 8 
%. ; 9 7 . 9 % d e , fit/* ; 1 4 2 *C) % 

[0 0 2 6] mmms N- (2-D-^nn) 

1 U 5/ K^CN- (2-D-^ 

nn) /nt'^v-L-^^yeO. Og M 
jg;9 2. 9%, 0. 2 4^U) <b 2 8 %T >--=e~T7k 

6 o om i zm^muTmrnzittzo :^M6ot: 

1 SrJPx.±*Sr 1 5 0 g t Lfc. ^S*fc£»T, * 



(5) ' ' * «fBB¥6 - 2 3 4 7 1 5 

*/-yU4 5 0ml^l ^^(KiBTLfCc 2i«Mifl 

9 L-77^-L-W ^ >CDffij&fe£3 5. 4g 
mm ; 6 9 . 0 %, yt^&m ; 9 7 . 6%de)ft 

[0 0 2 7] r<OL-77^-L-^;U^ ^ V^ffi^K 
• 30gS:,*50mll:*»jf*, (SttftO. 6g£ 
Jo*:, laTlO^Wt/Co ««=««:«»] U 
I: 3 O tt'> ^ / -/U4 2 m 1 SriD^fctifa I, 2 8# 
70 Wfi*rL*: 0 Sf)l:>^y-/H3 8ralSr, 3 0tt' 

i mmfrrtxmm Litm 2 mmmw Lfc 0 ufeses 

-^u^^y«r2 6. 3 8 g [IR* ; 8 8%, 

g; 99. 9%d e, |R£; 2 1 ex: (&ffi * JtME* 

S; (a) 20 D =-3. 4 9° (c = 10, 1N-HC 

1 ) ] 

[0 0 2 8] muftis N- (2-D-7n^) 

L - * ^fcHjUfti ltL-77 ~yW- 

L-^yl^ ^ >-<7)^/& 
20 N- (2-D-T'n^) t'^/U - L-^/U^ ^ y 

2 0. Og (0. 0 7W) C28 %T ls*:=-T7k 3 0 
OmltMIITSfBS^ MT2 ONfWKJCS^ 

^ y 2 6 ra 1 1 ^^IJ TIT ttg, 2 WNffl 

fifflfc. %htitz&£h*MM'&. «ETR*L, L — 
S V£>ffii&fel£r i 2. lg (iR 
78. 1%, 9 8. 9%de) #fc e 

[0 0 2 9] r<7)L-7 7^-L"^^^(7)M 
50 fell. Og$r*18. 3 m 1 K*gfi¥£-fr, Stti^ 0 . 
2 2g«rM, SaTl 0#IH««iLfc. Stt^SratSiJ 
L, »biXfcilt»^3 O'CT^ ^7 — /H 5. 4m 1£ 

JDx.fc«a*u, 2^ B B B wb7t 0 jibi-^^y-^s 

0. 6mlSr30tfl^WnttL, 2B&R|]ft# 
L/c 0 t#ibtL^^ B e B ^M^, KETRil, L-T^ 
^yU-L-^/U^ ^^^9. 84 g (iR^;89. 5 
%, Tt^M^ ; 9 9. 8%d e) #fc c 

[0030] mmme n- [2 -d- (p-h^ 

N- [2-D- (p - h^^^^/u^^yu^^v-) ] ^ 
nt't^-L-W;y30. Og (0. 0 8^ 
JV) \C2S %T V^^TtK 3 0 0ml &M?Lmi&TMM 
SfflT2 4B*raRfS$*fc 0 SJSS*«S:WET 

g £ L7C 0 ^OgiCtfiT, ^ 9 J -Jl- 2 0 0 m 1 & 

B B B ^M*^. ©JETIfcjtiL, L-77^-L-^U^ 
^><^&/&fe£8. 6g (lR^;4 9. 1%, 7fe^*6 
50 S ; 9 9 . 3 % d e ) *#*: 0 
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[0 0 3 1 ] w^L-T^^yU-L-^/U^ ^ 
fe8g£7kl3. 3m!l:S»St, ISttftO. 16g 

<b^cfflfBE(C3 O'CT-y *y — /H 1 . 2ml 3rADx_7c 
» B B l, 2B#raffi*rUi. §tl:>^y-/U3 6. 8 

L - i/yu^ 5 ^£ 7 . 4 1 g mm ; 92. 6 % % %^ 

; 9 9 . 9 % d e ) »fc Q 
[0 0 3 2] mi&m7 N- (2-D-y ^V-XyL-* 

N- (2 -D-y #>*Jl>&~/i'Jr*c\/) ft-/V 
-L-^/U^^l 5. 6g (0. 0 5 3^1/) IC2 8 
%T^-T* 1 5 6m 1 &ira*S»T*#PS*, 4 6 

»«E^*1B 7 m 1 Sr*Px.^SSr 35gt Ltz 0 Ztilz* 

ILL-77^-L-i//U^ * >Offi/&4£>£5. 7 8 
g (a* ; 5 0 . 5 %, ft^ttft ; 9 6 . 4%de)# 

[0 0 3 3] *(7)L-77^- L-^Ou^ * y60&^ 
«5. 0g£*8. 3mll:8«$^ SttKO. lg 
SlTlO»Ba»Lfc. SteWSrflBUU » 
fcftfcttSn:: 3 O'CT-y * y — yu 7 . 0ml SrJnx.fc« 
Sbb 2^FMfitR : Ufc„ yU2 3. Om 

i ^3 ox:x*ii%m>rtxmnv2mfcmwi,ti 0 %h 

tufcttAtrlUkft, »ETttSfcU L-T^yu-L- 
V/U^SV«r4. 30g OR*; 8 6. 0%, ft^fcE 
S; 99. 0 % d e ) »fc c 
[0 0 3 4] 3lJ£0ij8 N- (2-D-^n^e) 



(6) ' ' #BB¥6 - 2 3 4 7 1 5 
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f^yi — l - ^a-* * ><7)T * y {kKJfe 

traei^N- (2-D-yp^) ^otr^-^w 

-L-W^3 0 0mg (1. 0 7-;y^/K 
Jf36fi;9 7. 9%d e) (C2 8%T^^e^T7jc3m 1 

J;§HPLCOM^m\ L-77^/U-L-^^ 
^2 0 2mg mm ; 8 7 . 1 ft^J6& ;98. 
2%de) <D$LJ&*Wm\.tz 0 
10 [0 0 3 5] HPLCWit* 

%7J*\ YMC-pack ODS-AQ313 
j&ftffi ; 0. 0 1M KH2 P04 
; UV 2 1 0 nm 
[0 0 3 6] — £\ N- (2 -D-yn^) /Dt 4 ^ 
yu- L-^/u^ ^ y©7 S y {bKJ££Hoppe-Seyler* s 
Z. Physiol. Chem. . J05_ , 58(1919) KfEtt^ftf^o 

^U-L-^/U^;y3 0 0mg (1. 07;U ^tyK 
3t^ttffi;9 7. 9%de) C26. 7%T>^TtJ< 
20 2ml SrJDi^fflT^ftf^^rfc. ^ 1 0 OT;go 

LCK«fc5#*r*:fTV\ L-77 L - ^/i^ * v 

1 4 7 m g mm ; 6 3 . 4 %, ft^j&K ; 9 6 . 8 % 
d e) Lfc. 
[0 0 3 7] 

(2 -SSI) -zfxi \?*-}vy>\s*? % y^iM^t/c 



(72)36W# »*t ^tr (72)»W# yKri 

*Rj»»m*»*Br i - 2-13 ±mmwft&mmmusizi -37- 1 - 

(72)*9i# /hi? SN* 401 

#*;ii»^*roma5*i54oe&uja*2- (72)*w# mm 

205 tt#jiimffRmaM3&* n 3 -12-15 

(72)3BW# *m ft (72)3893* &|Hj ffZl 

*»m;nm*uj 3 -u-26 ?n^ujjftfii^:mrafflWTT^^69o- 4 



-6- 



